Resolving the DDT target protein in insects as a subunit of the ATP synthase.
1,1-bis-(p-Chlorophenyl)-2,2,2-trichloroethane (DDT) inhibited the ATP hydrolytic activity of the ATP synthase from a DDT-susceptible insect (Apis mellifera) as well as a DDT-tolerant insect (Spodoptera littoralis), and from rat liver and bovine heart in a parallel way to its insecticidal properties and selectivity of action. Inhibition of the ATPase activity of these preparations by DDT was parallel to the poisoning of the source organism with DDT. Furthermore, both the inhibition and poisoning of insects were affected similarly by temperature. Inhibition of the insect enzyme activity by DDT was specific and differed from that by oligomycin or N,N-dicyclohexylcarbodi-imide (DCCD). PAGE analysis of the various preparations of the enzyme showed that the inhibition of the enzyme activity by DDT was associated with the presence of a selective protein band with an apparent molecular mass of 23 kDa. This protein band exists in the preparations from the DDT-susceptible insects but was absent from the preparations of the enzyme from the DDT-insensitive sources. Removal of this protein band from the enzyme rendered its activity insensitive to inhibition by DDT. The protein was purified directly from mitochondria and the DDT sensitivity was reconstituted upon its addition to the DDT-insensitive F1-ATPase. We conclude that this identified protein of the ATP synthase is the DDT target protein in insects.